Introduction.
In recent years existence and uniqueness theorems have been given for differential systems where multiple-point boundary conditions are imposed. For those theorems which apply to the linear system n (1) yt = X) aa(x)yj + b((x), i = 1, • • • , », ¿-i the interval over which the boundary points are distributed is restricted in length. In the present paper conditions on the a,,(x) are given which assure a unique solution satisfying two-point and threepoint boundary conditions where these points are required only to belong to the interval, say [a, b] , over which the aa(x), &,(x) are continuous.
Two-point boundary conditions.
For points au a2, ai<a2, of [a, b] we define the following conditions over [ai, a2] :
A. a¿j(x), îV/, is nonzero.
B. If amn(x)>Q, amk(x) has the same sign as akn(x); if amn(x)<0, amk(x) has the opposite sign to akn(x); ank(x) has the same sign as akn(x), m, k=l, ■ ■ ■ , w -1, m^k. Theorem l.1 Let the aa(x) be continuous and satisfy (A), (B) for some «i, a2 of [a, b] . Then there exists a unique solution of (1) satisfying the conditions (2) yk(ai) = ßk,
where ßi, ■ ■ • , ßn are arbitrary real numbers.
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1 A dual theorem may be given fora2<<*i if (B) is altered so that, if amn(x)>0, amt(x) is required to have the opposite sign to ai¡n(x) and, if am"(x) <0, amk{x) is required to have the same sign as ak*(x). , n, be solutions of the (0 i^j (4) y,-,-(ai) = Sa = < . . i,j = 1, ■ ■ ■ , n.
U t = j
Then the general solution (yi(x), • • • , yn(x)) oí (1) is given by
where (yPi(x), • • ■ , ypn(x)) is a particular solution of (1). Imposing the boundary conditions (2) to this system and simplifying according to (4), we obtain Ci = ßi -yPi(ai)
This system has a solution, hence (2) 3. Three-point boundary conditions. For points «i, a2, «3(0:1 ^a2 ^ a3) of [a, b] we define the following conditions:
D. For each m, 2 g m^n -i, either
• , n -1.
, JáO
For the case D(2): With this and the hypotheses, we have that
is negative over (a2 -5i, a2) and positive over (a2, a2 + 5i), where ôi = min(S, SMl). Hence, since yi^i(x) vanishes at x = a2 and is continuous, yi/11(x)>0 on (a2 -Si, a2), (a2, a2 + Si). We now have that y'mjß) = ani(x)yn(x) + a)12M1(x)yi^1(x) + am(«)yi,,(i)
is negative over (a2 -S2, «2) and positive over (a2, «2 + 82), where S2 = min (Si, S"2). This implies that yi,.2(x) > 0 on (a2 -52, a2), (<x2, a2 + 52). By continuing in this way we find yiß (x) >0 in a neigh- (1) satisfying (7) yi ( Proof. Let (yn(x), • • • , y,n(x)), i-i, ■ • ■ , n, be solutions of (3) satisfying (8) ya(a2) = Su, i,j = 1, ■ • • , ».
Then the general solution (y\(x), ■ ■ • , yn(x)) of (1) is given by
where (yPi(x), • ■ ■ , ypn(x)) is a particular solution (1). Imposing the boundary conditions (7) and simplifying according to (8), we obtain
This system has a solution, hence (7) can be satisfied uniquely, if yn(ai)ynn(a3) -yin(a3)y"i(ai) is nonzero. We proceed to show this is the case. Let aVpi(x), a"pi(x) be defined as above. We first prove The following statements are proved in a similar manner to (a) :
We now have yii(ai)ynn(a3) -yi»(a3)y«i(ai) >0 for ai<a2<a3. If «i = a2 < a3 («i < a2 = a3) then the determinant in question is y"n (a3) > 0 (yn(a;i)>0).
Hence there exists a unique solution for the e<. This in turn gives a unique solution of (1) satisfying (7).
Corollary.
Let the ai}(x) satisfy (C), (D), (E), (F) over the interval [a, a2), (a2, b] for some a2 (E[a, b] . Then Theorem 2 is valid without restricting the boundary points an, a3 further than requiring them to belong to [a, a2] Throughout this paper, J denotes the set of positive integers. A sequence is a function on J, and if / is a sequence and nEJ, then/« denotes/(w).
By a Moore space is meant a topological space X whose topology has a basis consisting of sets termed regions, satisfying the following condition (axiom 13, that is, parts 1, 2, and 3 of axiom 1, of [3] ): There exists a sequence G such that (1) if nEJ, Gn is a collection of regions covering X, (2) if nEJ, Gn+iEGn, and (3) if r is a region, xEr, and yEr, then there exists a positive integer w such that if gEGn and xEg, then gE(r -{x})\j{y}.
The following characterization of a Moore space will be used in this paper: X is a Moore space if and only if X is a regular Hausdorff space for which there exists a sequence G of open coverings of X such that if U is an open set and Presented to the Society, September 3, 1959; received by the editors February 2, 1960.
